Human immunodeficiency virus infection and acquired immune deficiency syndrome (HIV/AIDS) is a neglected cause of chronic kidney disease (CKD). The number of people infected by HIV/AIDS continues to rise in Africa. The goals of this study are to determine the prevalence of CKD related to HIV/AIDS in Madagascar and to determine the main risk factor. We conducted a retrospective and analytical study in single center analyzing HIV infected patients with CKD (Group 1) versus to control-group HIV infected patients without CKD (Group 2). The study was carried in the National Reference Center for the Diagnosis and Treatment of HIV/ AIDS Infection. All patients declared HIV-positive were included. Patients without the evaluation of the serum creatinine levels defining the state of the renal function were excluded.
Introduction
Human immunodeficiency virus infection and acquired immune deficiency syndrome (HIV/AIDS) is a neglected cause of chronic kidney disease (CKD). In the United States, HIV Associated with Nephropathy (HIVAN) is the third cause of End-Stage of Renal Disease after diabetic and hypertensive nephropathy [1] . Despite it becomes a worldwide public health problem, there are few data available in some countries of Africa to highlight the particularities of CKD related to HIV/ AIDS [2] . According to our knowledges, this is the first study conducted in Madagascar. There are several forms like HIV As ethical considerations, the protocol of this study was submitted and accepted by the National Ethics Committees of the Ministry of Public Health. This Ethics Committees are the recipient of the final report of this study.
The collection of data was done with the agreement of the concerned patients and the Director of the Hospital.
We recruited all patients who accepted to do freely the HIV screening and who started treatment and have done medical followed-up in the same center. Malagasy patients declared HIV-positive were included. Patients without evaluation of renal function as creatinine serum level were excluded. Information consentment before HIV screening must be done and consisted to explain to each patient on the meaning and the objectives of the test. Each infected patient was asked if we could include his case in the study. There were a possibility that participant agree or disagree to be included. Patient's confidentiality and human rights were respected.
HIV screening was done systematically before: tuberculosis assessment, prenatal consultation, unexplained chronic fever, alteration of the general state but it may be also a volunteer screening.
All positive test must to be declared to patient.
We defined CKD if there was a gradual loss of kidney function and in biological test, there must be the presence of at least two plasma dosages of the serum creatinine spacing at least three months and confirming the irreversibility of kidney function.
The strip test Alere Determine HIV1/2 was used. It is a test that detects simultaneously HIV-1 and HIV-2 antibodies and free p24 antigens non-immunocomplexed HIV-1 (Ag). The test was "positive" when the strip is reactive with two appeared lines. All positive tests had to be confirmed by another UNI-GOLD test followed by dosing the CD4 serum level. Regarding the staging of HIV/AIDS and CKD, we have used the WHO (World Health Organization) classifications.
As parameters, we retained demographic characteristics mainly age and sex , personnel behaviors, clinical signs (risk factors for HIV, circumstances of infection discovery, co morbidities, hemodynamic parameters mainly blood pressure, temperature) and paraclinical signs (Hemoglobin, CRP, CD4 count, presence of opportunistic infections, co-infection, serum creatinine level), all medical treatment(using corticotherapy, tenofovir, HAART) and survival rate in 6-months after starting chimiotherapy.
Cohort was divided into two groups according to the presence or not of CKD. Group 1 collected all infected patients with CKD, group 2 all infected patients without CKD. Both two groups were treated and followed up in the same center. The National Protocol for HIV/AIDS treatment in Madagascar, Edition 2013 has been used. Antiretroviral therapy has been initiated when the CD4 count is less than 500/mm3. Patients were classified as WHO Stage 3 and 4 in the presence of the following criteria whatever the level CD4 count: Hepatitis B and HIV co-infection, partner HIV/AIDS infected, a pregnancy or breastfeeding woman. The patients were followed-up during a period of 6 months.
At the first step of this study, we carried out a descriptive study. In a second step, we carried out an analytical study of all risk factors leading to the development of CKD.
As statistical test, the data was analyzed and processed by using the software Epi info version 7.1.3. The Odds Ratio (OR) was the measure to evaluate the relationship between independent and dependent variables. This OR was calculated with 95% confidence interval (CI). For the comparison of proportions, the Pearson Square Chi test was used, if the conditions of use were not fulfilled, the Fisher test was used. Result was statistically significant if p value ≤ 0.05.
Results
At the end of the study, 115 patients accepted to be included in this study with 36 patients in Group 1 and 79 patients in Group 2. The mean age in the cohort was 36.5 ± 9.8 years, with sex ratio 1.6.
In this study, the prevalence of CKD was 31.6% among HIV infected patients. General impairment and chronic fever and chronic cough were accounted respectively 43.5%, 34.8% and 7% of signs in hospital admission. Risk factors for HIV infection were mainly multiple partners (32%), lack of using condom (29%) and sexual transmitted infection (21%). The clinical, paraclinical, therapeutic and evolution characteristics of patients in both groups were summarized in Table 1 .
Patients in group 1 were older compared to control group (p=0.0318). The CRP was similar between the two groups.
The delay on symptomatic signs and positivity of HIV test was on average 356 days in the cohort and longer in the control group (p=0.000000001). Several co-infections were found mainly syphilis (1.7%), hepatitis B (7%), hepatitis C (0.8%), and sexually transmitted infection (8%). Our study highlighted the prevalence of opportunist infection with 74% in cases of tuberculosis infection. Pulmonary form was encountered in 36.6% and extra pulmonary form was in 37.4%. Then, followed the cerebral toxoplasmosis (10.4%), oropharyngeal candidiasis (7.8%), pneumocystis carnii (6.6%) and cryptococcal meningitis (5.3%).
The presence of a septic shock was encountered in both group 1 and 2 respectively in 100% and 68.3%. According to the analytical statistic test, the level of CD4 in Group 1 was significantly lower than in the control group (168 cells/mm In mono variable logistic test, CKD was significantly related to the genre (man), the age, the presence of septic shock, and CD4 serum level. In multivariable test, it was significantly correlated with man, an age more than 50 years, a low blood pressure <80 mmHg and a high body temperature >38°2C and a low CD4 serum level <150 cells/mm 3 .
In this study, we did not find a correlation between the occurrence of CKD and the use of nephrotoxic drugs including Tenofovir. Initiation treatment using antiretroviral therapy was encountered in 72.17% (n=83) of the cases. Among these, the HAART protocol was applied in 80.72% of the cases (n=67).
Concerning the main treatment of ESRD, two patients in group 1 were able to perform periodic dialysis. Unfortunately, they died after a septic shock. In 94.4%, the patients in ESRD were treating symptomatically. Evolution in 6-months followup was marked survival rate in 72.3% in group 1 compared to 78.5% in the control group.
Discussion
Our study represents the first study on the prevalence of CKD related to HIV/AIDS infection in Madagascar. But, it has some limitations including the absence of renal biopsy which can confirm and specify each nephropathy as HIVAN nephropathy, the retrospective character with few patients and the short follow-up time.
The prevalence of CKD related to HIV/AIDS infection differs from one country to another. According to CP Wen, et al. the prevalence of CKD in Taiwan represents 11.93% of the general population [3] . Min Han Hsieh, et al. [4] reported that among 1639 Taiwanese patients with CKD, only 36 had HIV-related infection which represents 7.03% of prevalence.
Compared to other African countries, CKD related to HIV/AIDS infection is a major cause of CKD in sub-Saharan Africa and accounts 27% of all causes [5] . One reported study in Abidjan analyzing 301 adults with CKD concluded that HIV-associated nephropathy accounted for 17% and takes the second cause of CKD after hypertensive nephropathy [6] .
We can draw also from our results that CKD related to HIV/ AIDS infection in Madagascar is not negligible. Chi Yuen Cheung, et al. [7] found that the predictive factors of an CKD in Chinese infected patients were older age, hypertension, diabetes, and a low CD4 count, Viral charge and use of Indinavir. Another study by Min-Han Hsieh, et al. [4] found that these factors are mainly advanced age, viral charge, high blood pressure, diabetes, exposure to antiretroviral and dyslipidemia. In our study, we found that CKD related to HIV/ AIDS infection was significantly correlated with genre (man), age more than 50 years old, a high temperature more than 38°2C, an low blood pressure systolic less than 80 mmHg, and a low CD4 serum level less than 150/ml 3 .
This may be related to the presence of a septic shock with an opportunist infection and co-infection due to late admission in hospital. In our study, any significant statistical correlation was found in using antiretroviral drugs as several studies have demonstrated [8, 9] . This could be explained by our methodology which used the national protocol. In this protocol, all doses of the medicines were standardized and prescription of the dose of supposedly nephrotoxic drugs (Tenofovir) does not exceed 300 mg/d during each medication. The other drugs like Indinavir, dolutegravir were not yet included in this protocol. It is a low turnover drug because it is very expensive and its prescription is very rare in hospitalisation.
A particular point of our study was also the high prevalence of tuberculosis during CKD related to HIV/AIDS infection. Madagascar is a highly endemic area of tuberculosis. Tuberculosis has always been a high morbidity rate and its frequent association with HIV infection is known, or even worsened. According to an earlier study by Rakotoarivelo, et al. [10] among the 106 infected patients followed in the same center, 25 cases of tuberculosis were identified.
We also found a mortality rate of 27.7% during this study. High mortality could be related to an advanced stage of HIV/ AIDS infection. The majority of patients were seen late in hospital (C3=90%) with complications of immunodepression as opportunistic infections which ultimate management is sometimes difficult [11] . In sub Saharan Africa, tuberculosis is responsible for a mortality rate of 21% in infected patients [12] .
The specific part of the treatment known as HAART, combining three drugs (Tenofovir, lamivudine and Efavirenz) has completely changed the prognosis of HIV/AIDS patients. Several studies have demonstrated that the initiation of HAART significantly reduces the viral charge [13, 14] .
Other studies have reported that it can change the survival rate of patients [15, 16] . In our cohort, we found that HAART prescription was found in 80.72% of cases. Unfortunately, our study could not demonstrate its efficacy on viral charge or patient survival. The duration of observation follow-up was short and the high cost of the laboratory analyzes carried out during the medical follow-up was in family charge and inaccessible to the majority of the patients.
In light of our study, CKD related to HIV/AIDS infection remains a major problem in Madagascar. Its association with tuberculosis is in aggravation. In order to avoid HIV/AIDS infection, we propose first of all an Information Education for the Change of Behaviors of Patients at high risk. Although medical treatment to HIV/AIDS and tuberculosis are free, the onset of advanced antiretroviral therapy does not seem to solve the problem. Individual awareness or mass awareness is needed to promote early screening. Follow-up by the State is essential to limit the complications of these co-infections. Systematic anti-tuberculosis prophylaxis could be discussed at some CD4 serum level. 
Conclusion
CKD due to HIV/AIDS infection should not be a neglected cause of CKD in Madagascar. In this study, prevalence is high and represents 31.6%. Risk factors for HIV/AIDS were mainly the absence of condoms during sexual intercourse and the presence of multiple partners. The factors associated with the progression of CKD were man, advanced age, septic shock, and severe immunosuppression.
Tuberculosis, one of the most common opportunist infections, is responsible for high morbidity, including irreversible and speed decline of renal function with ESRD, sometimes compromising the patient's life prognosis.
The first step to avoid this fatal infection should focus on patient's education: abstinence, using condoms, and the treatment of sexually transmitted infections.
With the high endemicity of tuberculosis and HIV in Madagascar, we propose an earlier screening and systematic drug prophylaxis to limit severe complications. Our study represents a single study of CKD related to HIV/AIDS infection but it may represent national data awaiting further multiple centers and randomized studies.
